Massachusetts (42.54øN, 72.18øW; elevation, 340 m), measured at 45-min intervals from August 1992 through July 1994. The seasonal cycle of background concentrations for anthropogenic alkanes (ethane, propane, butane, isobutane, pentane, and hexane) and acetylene could be cleanly extracted from the -900 measurements each month. Background concentrations exhibited seasonal maxima in winter and minima in summer. The phase of the seasonal cycle for each species reflected its rate of reaction with OH: The faster the reaction, the earlier the peak in winter, and the more rapid the decline in spring. Winter:summer ratios for hydrocarbons more reactive than propane were similar, implying a summer:winter ratio for OH of 9 + 2 at northern midlatitudes. The annual cycle for ethane provides a measure of the mass-weighted annual mean OH concentration at northern midlatitudes, 7(+3.5) x 105cm -3 , as simulated by using a threedimensional chemical tracer model.
flow measurements for the dynamic dilution system, and relative response factors. Instrument precision was approximately 2% at 1 ppbv, 5% at 0.5 ppbv, 10% at 0.2 ppbv, and 20% for concentrations less than 0.1 ppbv, as determined by the variance between the dual measure- Markedly different seasonal patterns are evident for compounds with predominantly anthropogenic sources (ethane, acetylene, propane, butane, isobutane, pentane, and hexane), which have minima in summer and maxima in winter, compared to species with strong biogenic summertime sources (e.g., propene; see Figure 2 and Goldstein [1994]), which peak in summer. Higher concentrations were observed at the lower inlet for isoprene, ethene, propene, and 1-butene, supporting the view that the anomalous seasonal variations for these reactive species reflect biogenic sources in the forest environment [Goldstein, 1994].
Discussion
Quantiles of Standard Normal We initially examine these data, using a simple model, representing the extratropical troposphere as a single box to illustrate the seasonal cycles of hydrocarbon concentrations associated with variation of OH. The model equation where the model assumes that the tracer (C) is emitted at a constant rate (P) and removed solely by reaction with OH (with rate coefficient k; see 
